The 5 April 2003 eruption of Stromboli volcano (Italy) was the most violent in the past 50 years. It was also the best documented due to the accurate geophysical monitoring of the ongoing effusive eruption. Detailed field studies carried out a few hours to a few months after the event provided further information that were coupled with visual documentation to reconstruct the explosive dynamics. The eruption consisted of an 8-min-long explosive event preceded by a short-lived precursory activity that evolved into the impulsive ejection of gas and pyroclasts. Meter-sized ballistic blocks were launched to altitudes of up to 400 m above the craters falling on the volcano flanks and on the village of Ginostra, about 2 km far from the vent. The vertical jet of gas and pyroclasts above the craters fed a convective plume that reached a height of 4 km. The calculated erupted mass yielded values of .-.4 × 0 8 kg. Later explosions generated a scoria flow deposit, with an estimated mass of .0-.3 × 0 7 kg. Final, waning ash explosions closed the event. The juvenile fraction consisted of an almost aphyric, highly vesicular pumice mingled with a shallow-derived, crystal-rich, moderately vesicular scoria. Resuming of the lava emission a few hours after the paroxysm indicate that the shallow magmatic system was not significantly modified during the explosions. Combination of volume data with duration of eruptive phases allowed us to estimate the eruptive intensity: during the climactic explosive event, the mass discharge rate was between 0 6 and 0 7 kg/s, whereas during the pyroclastic flow activity, it was 2.8-3.6 × 0 5 kg/s. Strong similarities with other historical paroxysms at Stromboli suggest similar explosion dynamics.
occur suddenly, often during persistent mild activity and appear not to be preceded by any significant instrumental precursors. Because of their violent and unpredictable nature, paroxysms represent a major threat to people either visiting the volcano summit or living in the settled areas. After pioneering works by Perret [95] and Rittman [93] , studies on paroxysmal activity have been limited to compositional characteristics of the juvenile ejecta and general descriptions [Barberi et al., 993; Rosi et al., 2000; Bertagnini et al., 2003; Francalanci et al., 2004] . However, quantification of the physical characteristics of the eruption, particularly the aerial distribution and variability of the deposits, is fundamental for the evaluation of the eruptive parameters and eruption modeling.
The paroxysmal eruption occurred on 5 April 2003, at 073:24 UT, while an effusive eruption was in progress [Harris et al., this volume] . The paroxysm was observed, photographed, and filmed by several researchers. From an examination of the visual documentation, geophysical data, and deposit analysis, it was possible to define four main phases [Rosi et al., 2006] summarized as follows:
· Phase : eruption onset · Phase 2: climactic explosive event · Phase 3: pyroclastic flow and smaller explosions · Phase 4: final ash explosions Accurate field analyses of pyroclastic deposits were carried out shortly after the paroxysm, when the deposit was pristine. Laboratory analyses were performed to assess the physical characteristics of the ejecta and make inferences about the origin of the different eruptive products. Integration of all data sets provides a compelling quantitative reconstruction that sheds new light on the physical volcanology of the event.
METHODS
Sample collection and mapping across the distal and proximal areas started just a few hours after the eruption and was carried out during several fieldtrips, until April 2004. During fieldwork, thickness and mass/unit area of the fallout deposit were mapped on flat to gently inclined areas. In the summit area, a series of sites were chosen to cover a horseshoe-shaped zone equidistant from the vents. Grain size, componentry analyses, and petrographic observation of both juvenile and lithic fragments were conducted on selected samples. In each site, all the material was picked up and weighed from a ´ -to 5 ´ 5-m square that was set depending on mean granulometry or continuity of the blanket. In distal areas (Punta Lena, southern tip of the island), sampling sites were located on flat roofs of houses.
Impact crater mapping was performed during multiple field surveys; in addition, analysis and comparison of images obtained during aerial photogrammetric surveys made month before (5 March, scale :7000) and a few days after the eruption (6 April, scale :8000, and 26 May 2003, scale :5000) were kindly made available by M. Marsella [Baldi et al., 2003] . Comparison with field observations indicates that aerial images showed only blocks exceeding 2 m in diameter.
Bulk density measurements were performed on juvenile fragments from the main fallout deposit (total of 20 clasts), following the method of Polacci et al. [200] . As juvenile clast densities vary with size, only clasts from a restricted size fraction were used (diameters ranging from 4 to 0 cm), large enough such that they are indistinguishable in density from bigger clasts but small enough to be reasonably common in the deposit.
DEPOSIT FEATURES
All studied deposits consist of coarse pyroclasts (bombs and lapilli) with subordinate amounts of fine ash. Pumice lapilli were observed floating in the sea south of the island immediately after the eruption and were washed ashore on the southern coast of Stromboli in the hours following the event. Five categories of deposits can be identified: (a) "ballistic fallout," (b) "fallout tephra," (c) "pyroclastic flow," (d) "late ash and lapilli fallout," and (e) "secondary flows" (Figure ) .
Ballistic Fallout
A total of 37 impact craters were mapped, covering an area of about 0.3 km 2 on the northeastern flank of the volcano (Figure a) .
The zone of maximum concentration of the lithic ejecta was located between 750 and 350 m nE of the crater area. Most of the blocks were measured and sampled between 450 and 650 m above sea level (asl), from the Vallonazzo to the northern edge of the Sciara del Fuoco (SdF; Figure a) . The blocks that fell in this area ranged from decimeter size to meter size and were often coated by light-colored highly vesicular pumice (Figure 2a) . The largest block (3.5 ´ .5 ´ 1.5 m) was encountered on the upper northeastern flank at an elevation of 450 m asl and km from the craters. It formed a .5-to 2-m-deep elliptical impact crater of 3.5 ´ 8.5 m (Figure 2b ). Blocks that fell on hard rocks mostly fragmented upon impact, ejecting centimeter-to decimeter-sized shards up to tens of meters from the impact site (Figure 2c ).
Blocks that fell over vegetation or soft soil along the volcano slopes slipped for tens of meters, leaving paths on the ground (Figure 2b ) and in some cases setting fire to vegetation. Many blocks fell west and southeast of the vents, including the village of Ginostra (seriously damaging a house, a road, and a water tank). Eyewitness accounts reported the fall of several ejecta along the western flank of the volcano and in the sea in front of Ginostra at the beginning of the main explosive phase. The distribution of the impact craters was strongly asymmetrical, being concentrated in two narrow 
Fallout Tephra
The wind-blown fallout deposit consisted of variably expanded and mingled pumice clasts and lithic fragments. On the east part of the island, the most distal juvenile material was found at 650 m asl (Bastimento area) consisting of isolated spatter fragments (25-30 cm). Gray-colored "fresh" lithic blocks were also present together with subordinate hydrothermally altered ejecta. South of the summit vents, in the valley between the Pizzo Sopra la Fossa and the Vancori peaks (Figure 3a) , the deposit formed a continuous bed extending up to 0.6 km from the vent, reaching maximum thickness of 5 cm. In this sector, juvenile material was made up by highly vesicular pumiceous lapilli (0-5 cm). Lithic material was dominantly composed by altered clasts, although fresh lava fragments are still present. Southwest of the vents, the deposit had an average thickness of 2 cm, was very well sorted (σ = 0.89f), mainly comprising coarse-grained lapilli (Mdf = -3.6f) and a significant amount of ash finer than 1 mm (F1 = 4.34 wt %). The juvenile component accounted for 63 wt % of the deposit (Figure 4) , whereas the lithic component mainly consisted of hydrothermally altered clasts. Westward of the crater area, the deposit was represented by a carpet of scattered spatters. Lithic material was composed of spongy scoria clasts, fresh lava blocks, and variably altered lava and scoria blocks. A moderately sorted, incipiently welded spatter deposit was observed across the summit area of the volcano. In a site located 350 m nE of crater , this deposit was -m thick, and consisted of decimeter-sized spatter fragments mixed with subordinate amounts of centimeter-to decimeter-sized Q Q accidental lithic clasts ( Figure 3b ). Individual juvenile clasts were flattened and elongated due to splashing upon landing and limited downhill flowage.
In medial-distal locations, the deposit was dispersed only southward and consisted of a discontinuous blanket of scoriaceous pumice and lithic fragments. Lithic material was made up of millimetric to centimetric fragments of dark gray clasts or more frequently by red or brown material.
The mass of the juvenile material increased linearly from west to east, with minimum values of 0.4 kg/m 2 to maximum values of 20 kg/m 2 south of Pizzo Sopra la Fossa, in coincidence with the dispersal axis of the fallout ( Figure 5 ). Values further decreased (5 kg/m 2 ) toward the eastern sector. In proximal locations, lithic/juvenile ratios ( Figure 4 ) ranged from 0.30 to 4.95, increasing from east to west.
The isomass map was drawn by interpolating measurements of mass loading per unit area made along three transects across the deposit at increasing distance from the craters and at scattered sites in proximal area (Figure b ). It indicates a dispersal axis oriented to the south of the vents. Loading per unit area of fallout deposit versus isomass area plot indicates a single exponential decay law.
Loading per unit area of fallout deposit versus isomass area plot indicates a single exponential decay law. Total erupted mass calculated according to Pyle [989] , yielded values of .-.4 × 0 8 kg, with erupted magma accounting for 0.8-. × 0 8 kg (estimated maximum error = 10%).
Pyroclastic Flow
A coarse-grained pyroclastic flow deposit was emplaced on top of the active lava flow field on the upper, eastern sector of the SdF. The deposit was dispersed over an area of 0.05 km 2 with an average thickness of m (Figures c and 3c) corresponding to a volume of 0.9-. × 0 4 m 3 (corresponding to a mass of .0-.3 × 0 7 kg). Field inspection was made on 3 May 2003 when most of the deposit had already been completely covered by new lava. However, limited portions of the deposit had been pushed upward onto the surface of the lava field, possibly as a result of lava inflation from below. Grain-size analysis of a 2-kg sample of the uplifted deposit indicates that the deposit matrix was poorly sorted (s = 2.16f), medium-coarse ash (Mdf = 0.44f). Pyroclastic flow material contains juvenile clasts (57 wt %) mainly composed of crystal-rich, vesiclepoor, scoria and subordinate pumice clasts (Figures 4 and  6a ) of variable size, far denser than the fallout material and showing plastic deformation, welding, compaction, and a characteristic color from brown to red, probably due to oxidation that occurred after high temperature emplacement (Figure 6a) .
The aerial distribution of the scoria flow deposit closely matches the source area of the ground-hugging ash plume visible during phase 3 in the photographic records.
Late Ash and Lapilli Fallout
A red ash and lapilli bed up to 5-cm thick covered the pumice deposit in a narrow sector S-SW of crater 3 (Figure d) . A representative sample taken about 300 m S-SW of crater 3 revealed that the deposit was fine grained (F1 = 53.86 wt %, Mdf = −0.10f) and well sorted (s = 1.10f). The deposit is mainly represented by altered lava fragments (79 wt %) with subordinate amounts of fresh crystalline scoria fragments (Figure 4) . The dispersion and lithology of the bed matches the dispersion direction and color of the shortlived plume emitted during phase 4.
Secondary Flows
Hot avalanche deposits resulted from sliding, and secondary mass flowage of fall deposits accumulated on steep slopes (>0°-20°) around the crater area and in the SdF (Figures 1c and 3c) . The flow formed up to 4-m wide, 3-m thick, and a few tens of meters long, steep-sided lobes that accumulated on the southern edge of the lava field. Field observations made in the days after the event showed that the deposit originated from the sliding of the spatter agglutinate deposit about 300 m upslope of the accumulation site. In this sector, the flow deposit consisted of juvenile clasts showing clear evidence of plastic deformation and agglutination (Figure 6b ).
Other lobes on the northern flank of Pizzo flowed for distances of about 50 m, with lateral extent of 2-4 m and front thickness of m (Figure 3d ). The deposits had massive to inversely graded structure.
PHYSICAL FEATURES OF THE ERUPTED MATERIAL

Juvenile Component
The juvenile material is composed of black, crystal-rich scoria and tan, nearly aphyric, pumice corresponding to the well-known HP and LP magma types described by Corsaro et al. [2004] , Francalanci et al. [this volume], and Métrich et al. [200] . The great majority of the clast display intermediate features and mingling of the two magma types up to millimeter scale (Figure 6c) . Very rare juvenile frag-
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ments consist of a single magma type; about 10 vol % of them also contains small (millimeter-sized) lithic fragments dispersed in the glassy matrix. The proximal fallout deposit was mainly composed of spatter (0-30 cm in size; Figures 6d to 6f) and highly vesicular pumice fragments (≤10 cm). (Table ) . Clast vesicularities have unimodal distribution with a dense tail represented by about 10% of clasts (Figure 7) . The broad spectrum of vesicularity of the analyzed clasts likely corresponds to different proportion of the two magmas (HP and LP) mingled up to centimeter scale: denser clasts have higher proportions of HP magma, whereas lighter clasts are composed almost entirely of LP magma.
Lithic Component
The most common lithotypes that erupted as lithic blocks during phase 2 consist of a light gray to gray holocrystalline subvolcanic rock (type igneous ejecta, Figures 2, 8 , and 9) with a relatively homogeneous structure, varying from fine to medium-grained; clasts that fell over the north to east side of the volcano are often coated with the highly vesicular magma (Figure 2a) . The phenocryst assemblage consists of plagioclase (~28% volume, up to 3 mm in size), clinopyroxene (~15% volume, up to 7 mm in size), and olivine (~5% volume, up to 3 mm in size). Finer-grained crystals of plagioclase, sanidine, clinopyroxene, olivine, opaque minerals (Ti-magnetite and ilmenite), apatite, and phlogopite interstitially crystallized between the "phenocrystic" phases [for the mineral chemistry, see Francalanci et al., this volume] . Plagioclase phenocrysts and microphenocrysts often show igneous lamination (Figure 8a ). Sanidine forms a finergrained interstitial component as anhedral-poikilitic phase and as rim overgrowths, up to 50 μm thick, on plagioclase phenocrysts (Figure 8b ). These fragments have the same texture; chemical and mineralogical composition of the HP magma erupted during the present-day activity and the 2002-2003 crisis [Bertagnini et al., this volume; Francalanci et al., this volume; Landi et al., this volume] . Such characteristics suggest an origin from the complete crystallization of the crystal-rich degassed magma that resides in the shallow magmatic system. Miarolitic cavities (up to a few centimeters in size) occur and can be partially to completely filled by millimeter-sized phlogopite (up to 7 mm), hyperstene, sanidine (<150 μm), Fe-Ti oxides ± clinopyroxene, and silica phases.
Type 2 ejecta consist of composite lithic blocks (subvolcanic breccia), where light gray angular blocks (a few millimeters to 0.5 m in size) are set in sharp contact with a dark gray, vesicular, porphyritic lava component (Figures 8c-8e) . Although finer-grained and porphyritic (Figure 8d) , the dark gray lava in these ejecta shows a similar mineralogy to the coarser-grained type rocks and exactly the same chemical bulk composition [Francalanci et al., this volume] . The groundmass of the dark gray lava-like component of these composite ejecta is microcrystalline to cryptocrystalline made of interstitial sanidine, plagioclase, clinopyroxene, and opaque minerals. Contacts between the two components of the composite blocks usually show brittle features with broken crystals of the light gray igneous component and millimeter-sized vesicles on the dark gray lava-like component (Figure 8e ). Type 2 ejecta appear to be therefore formed by the intrusion of the HP magma (then crystallized and yielding the dark gray lava-like) into the light gray, crystallized subvolcanic rocks (already in the subsolidus range).
A third type of igneous ejecta consists of strongly shattered fragments of the light gray (i.e., type ) subvolcanic rocks (from a few millimeters to 30 cm) kneaded by black scoriae to form a rather unconsolidated, poorly welded concrete-like volcanic breccia (type 3, Figure 9a ).
Some ejecta that erupted on 5 April 2003 are also characterized by a thin red film of exogenous alteration due to the exposure to acid gases and often showing radial fractures as the result of the impact (type 4, Figures 2d and 9b) . In thin sections, they are very different from the most common type igneous ejecta, being characterized by a microstructure which is very similar to that found in some shoshonitic dykes exposed near the summit craters [Corazzato et al., 2008] . These blocks are therefore fragments of dykes which were already exposed to the atmosphere at the time of the paroxysmal event.
Fragments of vesicular lavas, belonging to the stratigraphy of the Stromboli cone of the last 0-3 ka were also erupted as blocks and lapilli. The lavas are commonly altered to Mg-Al-na-hydrous sulfate and hydroxysulfate, such as pickeringite and natroalunite (argillic facies), likely by hydrothermal and fumarolic alteration (Figure 9c ).
ERuPTIVE DyNAMICS
The event started with initial ash emission from all three summit craters [Harris et al., this volume] . The ash emission could be due to early gas leakage and/or sliding of the crater walls induced by the rapid ground deformation. The ash was not dispersed beyond the craters and was negligible with respect to the total erupted mass. After this initial phase, a vertical jet formed above the craters and meter-sized blocks and bombs were ejected. A convective column extending to a height of about 4 km formed above the craters in the following minutes eventually feeding a plume that dispersed southward [Rosi et al., 2006] . Field data indicate that most of the pyroclastic material was emitted during this phase, that lasted 38 s. Average mass discharge rate yielded values of 2.8-3.6 × 0 6 kg/s, with a possible peak of .0-.2 × 0 7 kg/s, assuming that the jet was sustained only during the main, 0-s-long thermal pulse [Harris et al., this volume] . Block ejection velocities were calculated following Mastin [99] by using field data and images of the eruptions. The zone of maximum concentration of blocks was located between 750 and 350 m nE of the crater area. Most of the blocks landed within the first 30 s of the main climactic event. This is con- Figure 8 . Macroscopic and microscopic features of the type (lava) and type 2 (breccia) lithic ejecta. Type thin-section images: (a) igneous lamination of plagioclases, (b) sanidine rim on plagioclase phenocryst, scanning electron microscope backscattered images, (c) type lava, (d) dark gray lava of the type 2 block, and (e) contact between the two igneous components in the type 2 breccia. Broken plagioclase crystals can be seen at the center of the photo, whereas vesicles (on the right) occur along the contact in the dark gray porphyritic component. sistent with minimum launch velocities of 50 m/s, ejection angles ranging from 70° to 85° and maximum heights of about 050 m above the craters [Rosi et al., 2006] .
Phase 3 formed a pyroclastic flow that spread onto the lava field and had a total duration of 75 s [Harris et al., this volume] . Average mass discharge rate during this phase decreased to .3-.7 × 0 5 kg/s. Images, field and geophysical evidences [Rosi et al., 2006; Harris et al., this volume] strongly suggest that the flow was emitted from a lateral vent, likely located nE of the summit craters, at the head of the dyke that was feeding the ongoing lava flow.
The final waning phase of the eruption had a pulsatory dynamics emitting lithic fragments, a subordinate amount of crystal-rich scoria and scarce pumice clasts from crater 3 (Figure d ). Hot avalanche deposits resulting from sliding and secondary mass flowage of fall deposits accumulated on steep slopes around the crater area and in the SdF.
Juvenile material is mainly composed of black, phenocryst-rich, scoria and tan, aphyric pumice, corresponding to HP and LP magma types described by Bertagnini et al. [999, 2003] , Francalanci et al. [2004], and Métrich et al. [200] , displaying intermediate features and mingling of the HP and LP magma types up to millimeter scale. This suggests that the eruption involved a batch of magma compositionally distinct from the degassed, crystal-rich magma that was feeding the ongoing lava flow. Lithic blocks mainly consisted of holocrystalline shallow subvolcanic rocks and variously altered blocks. The fresh subvolcanic ejecta represent the slowly cooled equivalents of the HP magmas feeding the normal Strombolian explosions or lava flows but arrested in situ and completely degassed within the uppermost subvolcanic system. The asymmetrical distribution and different nature of lithic blocks (hydrothermally altered fragments, material altered from fumarolic activity and vesicular altered lavas to the SW of crater 3, and fresh, holocrystalline subvolcanic blocks to the nnE of crater ) and visual observation of the eruption [Calvari et al., 2006] indicate eruption from at least two vents systems.
High vesicularity of the juvenile clasts, associated with proximal welding and postfragmentation expansion (suggesting low viscosity at the time of landing and high eruption temperatures) are indicative of magmatic fragmentation. Furthermore, a progressive increase of HP/LP magma and lithic/juvenile ratios from phase 2 to phase 4 coupled with eruption intensity decrease, also suggests that the explosivity was mainly driven by fast ascent of water-rich LP magma.
COMPARISOn WITH OTHER PAROxySMAL EVENTS
Any paroxysmal event is characterized by the emission of aphyric, highly vesicular LP magma ("golden pumice" of Bertagnini et al. [999] ) that is dispersed over large areas [Rosi et al., 2000] and is not erupted during normal Strombolian explosions. A list of the main eruptive events of the last century is given by Capaldi et al. [975] and Barberi et al. [993] . Dispersal of pumice along the volcano slopes to the sea is described for the 883 [Mercalli, 884] , 89 [Riccò and Mercalli, 89] , 906 [Riccò, 907] , 907 [Platania, 908] , 92 [Perret, 95] , 99 [Ponte, 99] , 930 [Rittmann, 93] , 936 [Abbruzzese, 937] , and 944 [Cavallaro, 955] explosive events. Emission of a large amount of lithic blocks is also reported for most of these eruptions. Characteristics of the most common lithic ejecta erupted during the September 930, 3 november, and 0 December 95 (when some of them were also coated by highly vesicular glass) events [Ponte, 99, 92; Rittmann, 93] are similar to the type lavas.
Among the descriptions of historical paroxysms, the report of the 930 event is particularly detailed and accurate [Rittmann, 93] . The eruption sequence, the dispersal of the deposit, and the nature of the ejecta have striking similarities with the 5 April eruption: the 930 event started suddenly interrupting "normal" Strombolian activity with mild explosions emitting ash, followed by two, closely spaced, extremely violent explosions clearly felt up to tens of kilometers away. Meter-sized lithic blocks were launched on the SW and NNE flanks, and a heavy rain of meter-sized spatter clasts, decimeter-sized bombs, lapilli, and ash fell on the volcano. It is noteworthy that the lithic block emission is fully comparable both in terms of launch directions (the affected zone in 930 were Ginostra and Labronzo) and zonation of type of material; in both cases, fresh holocrystalline gray to light gray blocks of very shallow subvolcanic origin such as type ejecta, were launched towards nE slope, while altered material from fumarolic and hydrothermal activity fell on the opposite side. Also, juvenile material showed the same characteristics: both expanded pumice with smooth surface and a hollow internal cavity associated with black scoriaceous material were emitted. Finally, both events produced pyroclastic flows. The end of the 1930 paroxysm was marked by ash explosions and lava emission from the summit craters. As a whole, these features suggest that whatever the conditions of the uppermost part of the feeding system, the overall eruptive dynamics display similar characteristics.
These conditions were open vents in 930 (as well as in 96 and 99 events) and debris-clogged vents and lava effusion during 5 April. This strongly suggests that this type of explosive activity at Stromboli is accounted well for by the same mechanism as proposed for the 5 April 2003 event.
COnCLUSIOnS
Analysis and integration of visual and field data during and after the 5 April 2003 paroxysmal eruption of Stromboli provided an outstanding opportunity to observe and study deposit features in order to assess the dynamics of this eruption.
Collected data indicate that the dynamics of the 5 April 2003 Stromboli paroxysm was an impulsive, short-lived pulsatory event. The explosions initially involved the summit vent systems and then propagated to lateral lava boccas. Maximum intensity was reached within the first minute, peaking to values comparable to subplinian basaltic eruptions [Rose et al., 2007; Stelling et al., 2002] , when the highest proportion of volatile-rich LP magma was emitted. The progressive increase of lithic/juvenile ratio and the decrease of the relative proportion of LP magma from phase 2 to phase 4 (Figure 4) suggest that the explosive dynamics was mainly controlled by the LP, volatile-rich magma. The nature of the erupted lithic ejecta and the occurrence of both LP and HP magma coating indicate incorporation of fragments from igneous wall rocks and subvolcanic breccias surrounding the shallow conduit in the ascending magmatic mixture (types -3 ejecta). Further lithic fragments (type 4, vesicular slightly altered lavas and strongly altered blocks affected by hydrothermal and fumarolic activity) represent the material located at the surface or the inner parts of the summit cones, disrupted during the paroxysm. Lava flow emission was only temporarily interrupted by the paroxysm: active lava flows outpoured from vents at ~600 m asl, less than 2 h after the eruption [Calvari et al., 2006] suggesting that the shallow magmatic system was not significantly modified by the event.
Finally, our data indicate that the paroxysm dynamics was likely related to magmatic fragmentation of volatile-rich LP magma subjected to fast ascent and decompression eventually rising through, and effectively mingling with, a superficial reservoir constituted by a degassed, more crystalline HP magma. The emitted products, impulsive nature of the event, and eruptive dynamics make the eruptive event of 5 April 2003 fully comparable with other historical paroxysms of Stromboli volcano that have occurred both in open and closed vent conditions, suggesting that the paroxysms are driven by sudden input of LP magma, regardless of conditions in the shallow reservoir.
